We introduce a new family of multivariate wavelets which are obtained by ''polyharmonic subdivision''. They generalize directly the original compactly supported Daubechies wavelets.
INTRODUCTION
We consider new multivariate polyharmonic Daubechies type wavelets which are called ''polyharmonic subdivision wavelets''. They have been recently introduced in the paper [5] . They are obtained by means of a procedure called ''polyharmonic subdivision'' which is a generalization of the classical one-dimensional subdivision scheme of Deslauriers-Dubuc [4] which is the original source for the first compactly supported wavelets of Daubechies in 1988 , cf. [3] . This new family of polyharmonic wavelets is the second representative of the Polyharmonic Wavelet Analysis following the ''polyspline wavelets'' which have been introduced in the monograph [6] .
An important feature of these newly-born wavelets is that they are a nice generalization of the one-dimensional wavelets of Daubechies: they form an orthonormal family, enjoy nice non-stationary ''refinement operator'' equations, and have compact filters. In addition to that they have elongated supports. Let us remind that a major drawback of the one-dimensional spline wavelets of Ch. Chui is that they do not have finite filters, and respectively, the polyspline wavelets of [6] do not have finite filters.
CONSTRUCTION OF FUNDAMENTAL FUNCTION
The whole construction of the Daubechies type wavelets passes via the construction of the so-called fundamental function of subdivision, cf. [1] . In the present case we will work with non-stationary subdivision and we have a family of such functions m Φ for all Z ∈ m which satisfy the refinement equations (two-scale relations) given by
We define the non-stationary subdivision symbol by putting
We are interested in special subdivision processes arising through the solutions of Ordinary Differential Equations. We assume that we are given a number of frequencies ,..., , ,..., , =
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We consider the space of ∞ C solutions of the ODE ( ) 0. Let us proceed to the construction of the subdivision symbols. We put
We define the following Laurent polynomial
They satisfy the equality ( )
cf. [7] . We will often drop the dependence on the upper index in , d , a P and the other functions and symbols.
An 
We define now the trigonometric polynomial ( ) [ ] ( )
by putting ( )
We finally define the symmetric Laurent polynomial ( ) z a by putting
The following proposition is important for the application of the Riesz lemma to ( ) z a and construction of the Wavelet Analysis, cf. [7] , [5] . The following fundamental result shows that the symbols ( ) z a are the nonstationary subdivision symbols for symmetric set of frequencies , Λ cf. [5] .
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Theorem 3 For every exponential polynomial, i.e. for every solution to the equation
we put a we may follow the usual scheme for construction of father and mother wavelets which has been used by Daubechies, cf. [3] , [1] . The following fundamental result has been proved in [5] .
Theorem 4 There exists a polynomial ( )
such that it is the ''square root'' of ( ), 
Let us recall that the polynomial Q in the classical case, cf. e.g. [1] , p. 195, satisfies condition ( ) ( ) ( ) 1.
The lowest degree solution polynomial Q will be called Daubechies' polynomial and we put ( )
(Note that in [3] and [1] the notation used is N P !) It is amazing that it is possible to solve the problem in Proposition 1 explicitly.
Then for the corresponding
solves the equation for some polynomial Q and j c are the zeros of Q Hence, we may apply the algorithm for the Riesz representation of Q , see e.g. [1], p. 197-198 .
Thus we obtain finally for every integer 0 ≥ m and
